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Figure 3. Measurement of surface roughness.
Conclusions:Wewould like to reemphasize themethodical investment
casting technique using 316L stainless steel in the fabrication of
cementless femoral stems which would reduce cost without endan-
gering the implant’s superiority. Three dimensional morphology anal-
ysis and ﬁnite element analysis assisted the researchers and
orthopaedic surgeons to predict an early result and to correct the
problems at the femoral stem design stage. This newly designed fem-
oral stem is more particularly suited to Asian’s, preventing geometrical
mismatch and enhancing better ﬁxation within the femora endosteal
canal which may contribute to a longer implant lifetime.
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Purpose: Stress distribution and micromotion are generally validated
in-vitro using ﬁnite element analysis (FEA). This study proposed the
applications of feature extraction and pattern recognition using support
vector machine (SVM) to determine the primary stability of the implant.
This method eradicate numerous preset parameters used in FEA, saving
computational cost and produced high percentage of accuracy in
determined the primary stability.
Methods: The experiment was performed to validate the ﬁnite element
analysis towards stress distribution and micromotion. The femur was
loaded at the center of the femoral stem ball using an advancedmaterial
testing system machine, and the cyclic axial loading was set from 0 to
2000 N using 5 kN load cell for 50 cycles. The methodology for micro-
motion and strain signal acquisition and data segmentation were dis-
cussed including the use of thirteen time domain features such as
integrated micromotion/strain (INT), kurtosis (KUR), mean absolute
value (MAV), maximum peak value (MPV), mean value (MV), root mean
square (RMS), skewness (SQ), slope sign changes (SSC), simple squareintegral (SSI), standard deviation (STD), variance (VAR), Willison
amplitude (WAMP), and waveform length (WL). The support vector
machine (SVM) with polynomial kernel was used to classify the
micromotion and strain distributionwhich called time domain feature -
support vector machine (TDF - SVM). The time domain features were
excerpted from every 500 seconds of interface micromotion and strain
signal, and subsequently fed into a classiﬁer. The SVM parameters were
adjusted and threefold (micromotion) / fourfold (strain) random cross
validation were employed for assessment purposes and to prevent over
ﬁtting throughout classiﬁcation. The classes for micromotion study are
divided into high peak, transition and stabilize, while the strain study
was divided based on tri-axial rosettes position (A, B, C, and D). The
active features were randomly permutated preceding training to facil-
itate classiﬁer training. Subsequently, 70% of the data were fed to SVM
classiﬁers for training and 30% for testing in SVM.
Results: Three interfacemicromotion classes (high peak, transitions and
stable) were well discriminated in several time domain features such as
the INT, MAV, MPV, MV, RMS, and SSI. These time domain features
employed direct application of the interface micromotion signal, xi
either for mean, maximum, absolute or square root which resulted in
excellent classes separation between high peak, transition and stabilize.
Six features (INT, MAV, MAX, MV, RMS, and SSI) had more than 95 %
classiﬁcation accuracy, while KUR feature demonstrated the worst with
24.44 %. The results using the SVM classiﬁcation demonstrated the
similar pattern of time domain features. On the other hand, four strain
classes (A, B, C, and D) were well discriminated in several time domains
such as the INT, MAV, MPV, MV, RMS, SQ, STD and WL. These time
domains employed direct application of the strain signal, xi either for
mean, maximum, absolute or square root which resulted in excellent
feature separation between A, B, C, and D. From the ﬁgure, these time
domains discriminated mostly the distally located rosettes (B and D) at
the top and medial from vertical axis ( 32), and proximally located
rosettes (A and C) on horizontal ( 31) and 45  ( 3 ) axes. Eight features
(MAV, MPV, MV, RMS, SQ, SSI, STD and WL) had 100 % classiﬁcation
accuracy, while WAMP feature demonstrated the worst with 25 %.
Figure 1. Micromotion (a) Experimental testing (b) Finite Element Analysis
(c) Digital Signal Processing.
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A128Figure 2. Strain distribution (a) Experimental testing (b) Finite Element
Analysis (c) Digital Signal Processing.
Conclusions: This excellent performance of time domain feature -
support vector machine (TDF - SVM) could be acceptable level of initial
performance of the system. Despite the practical constraints involved,
signiﬁcant results have been obtained through the TDF - SVM system.
This suggests that TDF - SVM classiﬁcation could be used in bio-
mechanical testing because of its high pattern recognition in deter-
mining implant primary stability.
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Purpose: Incidence of spontaneous osteoarthritis (OA) is known to be
lower in female than in male Str/ort mice and this has been attributed
both to differences in cartilage degeneration and bone structure. Our
previous studies have indicated that OA-prone Str/ort male mice show
increasing non-compliance in a treadmill task (drop-out) with age and
OA development, and that gait asymmetry and imbalance are predictors
of this drop-out. Speciﬁcally, we established that the progression of gait
imbalance in paw areas was a signiﬁcant predictor of drop-out and ofOA severity. We have therefore sought to determine whether gender
differences OA progression can be detected by non-invasive, longi-
tudinal monitoring of gait.
Methods: 26 male and 19 female Str/ort were monitored longi-
tudinally and spatiotemporal gait measurements (DigigaitTM sys-
tem) taken at bi-weekly intervals from age 8-30wks or until either
treadmill task non-compliance or development of an imbalanced
gait. Animals were classiﬁed as ‘gait imbalanced’ if the difference
between paw areas in contralateral fore- and hind- limbs was
greater than 0.3 cm2, compared to that at 16 weeks of age (reached
mature body weight). For each drop-out or gait imbalanced animal,
age-matched control mice of different gender were identiﬁed and
sacriﬁced. Fisher’s exact test was used to assess the difference in
treadmill drop-out rates between males and females. Principal
component analysis, a dimension reduction technique, was used to
summarise the variation among these correlated gait measurements
into a few unrelated components. Repeated measures models were
used to assess similarity and difference in gaits between males and
females across ages.
Results: Two male and two female mice were excluded from the
analysis of drop-out for reason unrelated to gait or drop-out. No
female mice demonstrated sufﬁcient gait imbalance or drop-out
before 30 wks of age (8 reached 30 wks and 9 were controls of
varying ages). Of the 24 eligible males, 13 reached sufﬁcient levels of
imbalanced gait or failed to complete the treadmill task/drop-out.
Seven male mice were sacriﬁced as controls at varying ages (interval
from 13 to 25 wks) and only 4 male Str/ort mice reached 30 wks of
age. Males had signiﬁcantly higher drop-out rate or imbalanced gait
than female mice (p¼0.0005). Principal component analysis sum-
marised 41 correlated gait parameters into 10 unrelated components
that explained 82% of the total variation in the data. Not surprisingly,
age had signiﬁcant effects on all these 10 principal components
(p<0.0001 for all components) indicating the changes in gait longi-
tudinally. Component 2 (explained 12.5% of total variation) was sig-
niﬁcant higher in males than in females (p¼0.008) across all
ages, however, Component 8 (explained 3.8% total variation) was
signiﬁcant lower in males across all ages (p¼0.012). Component 5
(explained 5.8% total variation in gait) was similar between males and
females before 10 and after 24wks of age, but was higher in males
from 10 to 24 wks of age (p¼0.032), the ages when males started to
fail the treadmill task. There was a signiﬁcant interaction between
sex and age for component 6 (explained 5.0% total variation). Com-
ponent 6 was higher in males before 12 wks of age, but became
lower in males after 18 wks of age (p¼0.004 for interaction). There
was no difference between males and females for the other
components.
Conclusions: The higher proportion of males failed to complete
treadmill task in this study is in agreement with the higher OA inci-
dence rate in male compared to female Str/ort mice. There are differ-
ences in gaits between males and females across ages. Importantly,
these gait changes seem to coincide with the ages encompassing pre-
OA and overt, active OA phases in Str/ort mice.Bone Biology
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Purpose: Although osteoarthritis (OA) has been considered a disease of
cartilage, recent studies reported that pathological subchondral bone
remodeling precedes and accelerates cartilage degeneration in OA.
